Study on 99mTc-MAG3 and 99mTc-DMSA renal accumulation using in vitro cellular model.
Mercaptoacetyltriglycine (MAG3) and dimercaptosuccinic acid (DMSA) labelled with technetium-99m belongs to standard renal radiodiagnostics. However, the renal transport mechanisms responsible for their high renal uptake have not been fully explained. In addition, no in vitro experimental study comparing the renal uptake of these radiopharmaceuticals at the cellular level has not been performed. The investigation compared the 99mTc-MAG3 and 99mTc-DMSA renal uptake using primary rat renal cells and evaluated contribution of active and passive transport processes to the renal accumulation. The renal cells were isolated from the rat kidneys by means of the two-phase collagenase perfusion method. The used experimental model showed to be useful tool for such type of investigation. The results documented significant quantitative and qualitative differences in the accumulation of 99mTc-DMSA and 99mTc-MAG3 in the rat isolated cells. The found experimental data indicated several times higher uptake of 99mTc-MAG3 than that found in 99mTc-DMSA. 99mTc-MAG3 cellular uptake was substantially decreased when active, energy-dependent processes were inhibited. However, 99mTc-DMSA accumulation in the renal cells demonstrated only a minor dependency on energy. These findings demonstrate a very different character of the membrane transport determining 99mTc-DMSA and 99mTc-MAG3 renal accumulation.